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TECHNICAL NOTES
Technique of slow deployment of Gore Excluder
endograft improves accuracy of placement
David J. Minion, MD, Christian C. Rodriguez, MD, Erin M. Moore, MD, Donald E. Patterson, MD,
and Eric D. Endean, MD, Lexington, Ky
The standard deployment of Gore Excluder endoprostheses involves rapid pulling of the deployment knob once the graft
is thought to be properly positioned. We describe an alternative technique that involves the slow pulling of the
deployment knob. The key features of this technique include anticipating the asymmetric flowering of the graft that
occurs toward the contralateral limb, prompt correction of any graft malpositioning, and maintaining the slow
deployment until the contralateral gate is released. Our experience with this technique demonstrates that it is accurate,
safe, and reduces the need for proximal extension cuffs. ( J Vasc Surg 2006;43:852-4.)During endovascular repair of infrarenal aortic aneurysms,
exact positioning of the endoprosthesis just below the renal
arteries is of paramount importance to maximize fixation and
minimize the risk of late graft migration and potential en-
doleak. The Instructions for Use of the Gore Excluder Bifur-
cated Endoprosthesis (W.L. Gore & Associates, Flagstaff,
Ariz) describe deployment of the trunk device “using a steady
and continuous pull of the deployment knob to release the
endoprosthesis.”1 It has been traditionally taught that this
pulling of the string should be performed in a fairly rapid
manner.
Our early experience with this rapid technique led to
concerns regarding the ability to precisely control deploy-
ment, prompting the adoption of a slow, flowering technique.
The purpose of this report is to describe our technique for
slow deployment and compare the accuracy of placement
using the slow technique with that of the traditional rapid
technique.
TECHNIQUE
It is important to realize that the Excluder graft does not
flower symmetrically as it is deployed. Instead, the graft de-
ploys by releasing a seam that runs down one side of the
constraining fabric (Fig 1). The constraining fabric is secured
on the ipsilateral limb, so the seam usually corresponds to the
contralateral limb. When the level of the renal arteries is
asymmetric, we try to take advantage of the natural tilt in the
slowdeploy by keeping the contralateral limbon the same side
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852as the lowest renal artery.Unless the graft is abutting the aortic
wall adjacent to the lowest renal artery, its pre-deployment
position should be 2 to 3 mm cranial to the targeted landing
site to compensate for the drop that occurs along the con-
tralateral limb as the graft asymmetrically flowers.
The graft is then deployed by slowly pulling the deploy-
ment string while closely monitoring graft position under
continuous fluoroscopy (Fig 2). Because the graft has fixation
devices 7 mm from the top, it is preferable that any adjust-
ments in graft position be made before the first 2 to 3 rings
reach full expansion.
On occasion, the expansion of the graft’s nitinol frame-
work can overcome the constraining fabric, allowing for par-
tial deployment without the operator pulling the string. For-
tunately, significant self-deployment is uncommon and
usually occurs between rings 3 through 6, but it underscores
the importance of focusing on the monitor and promptly
adjusting graft position, if necessary. Even so, we have found
that late graft repositioning is still possible (both up and
down) until the contralateral limb is released.We recommend
continuing the slow deploy up to that point, because the graft
is not firmly seated until then; after which, the remainder of
the graft can be deployed in standard rapid fashion.
As with placement of any endoprosthesis, the image in-
tensifier is rotated in both the cranial-caudal and lateral ante-
rior oblique planes before deployment to account for parallax
(as determined by multiplanar computed tomography [CT]
reconstruction of the course of the aorta and lowest renal
artery.) Maximal magnification is also used.
We prefer to maintain a Contra II catheter (Boston Sci-
entific, Natick, Mass) in the suprarenal aorta for confirmatory
puff angiography during deployment. The catheter is placed
via the contralateral femoral artery with its tip just outside the
orifice of the lowest renal artery to allow visualization of the
artery’s true origin (Fig 2). Subtraction angiography is per-
formed to confirm proper graft position before aortic angio-
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straightened with a guidewire and pulled back into the aortic
sac during aortic angioplasty to prevent any graft migration
with this maneuver. Angioplasty is then repeated to ensure
proximal seal.
As an aside, we do not routinely decrease systemic pres-
sure during deployment. Windsock effect has been rare and
minimal, but did occur on one occasion. It was easily correct-
able with graft repositioning. Perhaps of greater concern is the
natural tendency to pull the shaft of the device as the deploy-
ment string is pulled.Therefore, onemight consider having an
assistant surgeon who is comfortable with the deployment of
self-expanding endoprostheses help secure the shaft of the
graft (and even make adjustments) during one’s early experi-
ence with this deployment. Both of these potential pitfalls
again illustrate the importance of vigilance and prompt read-
Fig 1. TheGore Excluder deploys by releasing a seam that usually
corresponds to the contralateral limb. Consequently, this results in
an asymmetric flowering of the graft with a “drop” or “tilt” of the
graft towards the contralateral limb.justment as the graft is deployed.CLINICAL EXPERIENCE
A retrospective review of all patients undergoing elective
endoluminal repair of aortic aneurysmwith theGoreExcluder
device at our institution was performed. All grafts were de-
ployed in the operating roomusing anOEC9800C-arm (GE
Healthcare, Waukesha, Wis). Operative notes, intraoperative
angiograms, and postoperative high-resolution CT angiogra-
phy (0.3-mm slices) were used to determine the position of
each deployed graft in relation to the lowest renal artery.
For axial CT slices, the point on the circumference of the
graft in line with the lowest renal artery was considered the
top of the graft. If that point was within one 0.3-mm slice of
the lowest point of the lowest renal artery, the graft was
considered flush with the renal artery. Otherwise, the dis-
tance was rounded to the nearest millimeter. Accuracy of
deployment between the rapid and slow techniques was
compared by using Student’s t test.
From February to December 2003, six patients under-
went placement of theGore Excluder device by two attending
surgeonswho used the rapid technique. The average proximal
neck angulation for the group, as measured on pre-deploy-
ment A-P aortography, was 4° (range, 0° to 12°). The average
distance from the deployed initial graft to the lowest renal
artery was 4.2 mm (range, 0 to7 mm). Proximal extension
cuffs were placed in three patients.
In contrast, 28 patients underwent placement using the
slow technique by five attending surgeons from March 2004
to April 2005. Average proximal neck angulation was 7°
(range 0° to 25°). Angulation did not differ significantly
between the two groups (P .16). Average distance from the
deployed initial graft to the lowest renal artery was 0.1 mm
(range, 0 to 1mm). Twenty-six grafts were deployed precisely
flush with the renal arteries. No patient required proximal
extension cuffs. There were no complications related to ad-
justments in graft position. Comparison of the distance to the
lowest renal artery for the two groups revealed a statistically
significant difference (P .001).
DISCUSSION
Although the rapid technique was used in this study at an
earlier time period compared with the slow technique, it is
unlikely the improvement in precision can be explained simply
as a learning curve effect. The slow technique does represent a
departure from the rapid technique, with its own idiosyncra-
sies that must be negotiated for success, many of which were
not fully realized at the initial adoption of the technique. In
addition, three of the five surgeons in the slow technique
group had no experiencewith the rapid technique of Excluder
deployment. Two of these surgeons, in fact, had no experi-
ence with endograft deployment whatsoever.
In terms of proximal cuff usage, our incidence of 50% in
the rapid technique appears excessive and is likely due to the
small number of patients in the group and our preference to
aggressively maximize seal. In comparison, the overall inci-
dence of proximal cuff usage in the manufacturer’s two
United States clinical studies was only 11%.1 The studies
involved a select patient population, however, and also may
upon
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which remains unknown. Regardless, improved precision
must decrease the need for proximal cuffs, at least to some
extent, and therefore improves the overall cost-effectiveness of
this technique.
The clinical benefit of improved precision remains more
speculative. Surprisingly, there are very little data on the influ-
ence of surgical technique on the long-term success of endo-
vascular aneurysm repair. In a review of 94 incidences of graft
migration in 1119 patients undergoing endovascular aneu-
rysm exclusion with the Medtronic AneuRx device (Minne-
apolis, Minn), Zarins et al,2 concluded that graft migration
was related to low initial deployment of the device adversely
affecting the length of proximal fixation.
In a similar study, Brevetti et al,3 showed that deployment
of the endograft flush with the lowest renal artery (perirenal
fixation) was associated with improved aortic sac shrinkage,
independent of aortic neck length and neck diameter, abdom-
inal aortic aneurysm diameter, endoleak, and type of endo-
prosthesis. Interestingly, in that study, the group in which
perirenal fixation was not achieved had a longer average neck
length than the group with perirenal fixation (2.7 cm vs 2.2
cm.) This finding led the authors to postulate that it may not
necessarily be the length of fixation, but fixation in the imme-
diate infrarenal aorta that is important. Similarly, it has long
been common practice in open repair to place the proximal
anastomosis as close to the renal arteries as possible to maxi-
mize long-term results, regardless of neck length.
Although neither of these studies includedGore Excluder
Fig 2. Slow deployment technique. A, The graft is usua
contralateral limb on the side of the lowest renal artery. B
pulled slowly.C,The graft is promptly positioned to flush
deployment continues until the contralateral gate is releas
D, The initial graft tilt will often substantially right itselfendografts, one advantage of perirenal fixation is that it doesindeed maximize the length of proximal seal. Because the
success of endovascular exclusion is dependant on seal, it
stands to reason that there is an inherent benefit to maximiz-
ing seal, irrespective of the endograft used. The amount of
actual achieved seal that is necessary for long-term success
remains to be determined. Similarly, any clinical benefit from
improved precision will likely be most fully realized when
exclusion is attempted in aneurysms with less favorable prox-
imal neck anatomy.
CONCLUSION
We present a slow technique that allows for precise and
safe deployment of the Gore Excluder endoprosthesis. We
believe that this technique will allow for improved results and
perhaps broadened applicability of this commonly used endo-
prosthesis.
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